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ABSTRACT                        Germination, growth and antioxidant defense system were investigated under 
salinity stress and pre-treatment with ascorbate (ASC) in two soybean cultivars SAHAR and DPX. 
Sterilized seeds were soaked in distilled water or ASC solution (0, 400 mg L-1) for 4 hrs before 
they were sown in distilled water or NaCl solution (0, 12.5 and 50 mM). Salt stress reduced the 
growth of both cultivars through reduction in percentage of germination, shoot and root length 
and dry weight of seedling. ASC induced enhancement in growth of salt-stressed plants coupled 
with an increase in catalase and peroxidase activity in seedlings only in SAHAR cultivar, and an 
increase in superoxide dismutase activity in both cultivars. These findings led us to conclude 
that applied ASC counteracts the adverse effects of salt stress on growth of soybean; however, 







Plant materials and treatments
Azarbaijan




Effect of salinity and ACS on growth parameters
Effect of salinity and ASC on protein content 
and antioxidant enzymes
Table 1. Germination (%), shoot and root length (cm) in two soybean cultivars grown for 10 days under 0, 12.5 and 50 mM NaCl 
salinity and ASC at 0 or 400 mg l-1. Values are the mean ± SD (n=4). Data of each column within each cultivar indicated by the same 
letters are not significantly different (P<0.05).
Parameters               Treatments Cultivar
Root  lenght Shoot lenght Germination % NaCl ASC
12.9 ± 4.7 a 10.2 ± 1.1 a 95 ± 3.8 a 0 0
12.7 ± 2.9  ab     9.4 ± 0.7 ab 83 ± 3.8 bc 12.5 0
4.4 ± 1.6 c 6.0 ± 1.8 c 75 ± 6.0 c 50 0 SAHAR
13.0 ± 5.4 a 10.1 ±1.2 ab 93 ± 3.8 ab 0 400
15.0 ± 3.9 a 10.2 ± 1.7 a 90 ± 2.3 ab 12.5 400
7.50 ± 2.0 ab 7.3 ± 0.6 bc 85 ± 6.8 
bc 50 400
14.4 ± 1.2 a 8.9 ± 0.6 a 81 ± 8.2 a 0 0
12.3 ± 4.2 a 4.4 ± 0.9 b 75 ± 8.8 a 12.5 0
12.9 ± 4.3 a 4.0 ± 1.0 b 72 ± 12.6 a 50 0 DPX
17.3 ± 5.6 a 8.0 ± 1.5 a 86 ± 9.5 a 0 400
13.6 ± 2.3 a 7.8 ± 1.5 a 80 ± 11.7 a 12.5 400
15.0 ± 1.9 a 8.1 ± 0.8 a 78 ± 10.9 a 50 400
Discussion 
Growth parameters and protein content
Table 2. Protein content (mg g-1 FW), shoot and root dry weight (mg plant-1) in two soybean cultivars grown for 10 days under 0, 
12.5 and 50 mM NaCl salinity and ASC at 0 or 400 mg l-1. Values are the mean ± SD (n=4). Data of each column within each cultivar 
indicated by the same letters are not significantly different (P<0.05).
Parameters                Treatments Cultivar
Root dry weight Shoot dry weight Protein content NaCl ASC
18.7 ± 1.50 a 87.7 ± 6.23 a 23.52 ± 0.61 b
0 0
22.7 ± 1.25 a 89.2 ± 6.65 a 24.82 ± 0.22 a
12.5 0
15.5 ± 4.04 a 15.7 ± 5.37 b 12.62 ± 0.30 d
50 0 SAHAR
19.5 ± 3.69 a 119 ± 5.47 a 21.22 ± 0.34 c
0 400
28.5 ± 9.60 a 107 ± 34.7 a 24.12 ± 0.71 ab
12.5 400
20.2 ± 6.55 a 104 ± 18.9 a 23.12 ± 0.30 b
50 400
23.5 ± 1.29 abc 142 ± 7.20 a 21.82 ± 0.26 d
0 0
21.7 ± 2.62 bc 115 ± 20.4 a 23.82 ± 0.34 b
12.5 0
17.5 ± 5.19 c 16.7 ± 3.09 b 6.92 ± 0.35 e
50 0 DPX
30.5 ± 7.50 ab 139 ± 24.1 a 27.82 ± 0.26 a
0 400
33.2 ± 5.85 a 123 ± 32.2 a 22.82 ± 0.18 c
12.5 400
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Figure 1. Specific activity of superoxide dismutase (SOD, U mg-1 protein 
min-1), peroxidase (POD, nmol tetraguaiacol mg-1 protein min-1) and 
catalase (CAT, µmol H2O2 mg
-1 protein min-1) in seedlings of two soybean 
cultivars grown for 10 days under 0, 12.5 and 50 mM NaCl salinity and 
ASC (ascorbate) at 0 or 400 mg l-1. Data were compared within each 
cultivar. Values are the mean ± SD (n=4). Bars indicated by the same 
letters are not significantly different (P<0.05).
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